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Abstract. Introdution. The coronavirus (SARS-COV-2), a new strain of coronavirus, was first identified in
Wuhan, China. Other coronavirus infections include the common cold (HCoV 229E, NL63, 0C43, and HKU1),
Middle East Respiratory Syndrome (MERS-CoV), and Severe Acute Respiratory Syndrome (SARS-CoV).

Aim. To analyze the peculiarities of pregnancy in the presence of two active infectious processes caused by
coronavirus and hepatitis B virus, to trace the course of acute respiratory viral disease and the peculiarities of
complications in this clinical case.

Materials and methods. To demonstrate the description of the clinical case, the medical history of a woman
admitted to the Uzhhorod local maternity hospital was taken. The course of pregnancy, childbirth and the
postpartum period of a woman is analyzed.

Research results and their discussion. The patient was admitted with complaints of dry cough, shortness of
breath, increased pressure to 150/100 mm Hg. and oedema of the lower extremities. She was hospitalized in the
Department of Pathology of Pregnancy KNP “Uzhgorod City Maternity Hospital” with a diagnosis of pregnancy I
27 weeks. OAA (infertility I), moderate preeclampsia, COVID - 19. Chronic hepatitis B (HBsAg carrier), minimal
stage of activity. In this case, against the background of ineffective therapy, deterioration of the ultrasound
picture (slowing of blood flow in the umbilical artery, signs of initial centralization of blood circulation), as well
as deterioration of the general condition of the patient (pressure on the sternum, dizziness) A live premature
baby weighing 800 grams was born. The Apgar score was 5/6. In the operating room, primary resuscitation of the
newborn was performed and later the child was transferred to the intensive care unit for treatment. Postoperative
period without complications. The mother was discharged home on the 7th day after delivery in satisfactory
condition.

Conclusions. SARS CoV2 - 19 did not activate the chronic process in the liver, but triggered the mechanisms
of uncontrolled preeclampsia. Of course, one case is not an evidence base for concluding the course of pregnancy
against the background of chronic hepatitis and SARS CoV2-19, but it is an interesting example for further
research.
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Oco61uBOCTI epebiry BariTHocTi Ha ¢poHi xpoHiyHOro renaturty B Ta SARS COV2-19, Ta npeekaMn-
cii cepeAHBOrO CTyINEeHA TAXKKOCTI
Kopuunceka 0.0, basoza 0.A., Ilmyp O.B.

Peswme. Bcmyn. Koponasipyc (SARS-COV-2) - 1je HoBUi LITaM KOpoHaBipycy, Blieplie ifeHTUPiKOBaHUN ¥
MicTi ¥Yxanb, Kutail. [H1i kopoHaBipycHi iH¢ekuii BkiatogarwoTs 3actyay (HCoV 229E, NL63, 0C43 ta HKU1), pec-
nipaTopHuit cunapom bansskoro Cxoxy (MERS-CoV) Ta Tskkuit roctpuit pecniipatopuuit cuagpom (SARS-CoV).

Mema docaidscenns. [lpoaHanizyBaTH 0co6MBOCTI epebiry BariTHOCTI 3a HAsIBHOCTI /IBOX aKTUBHUX iHeK-
LiHHUX NpoIleciB, CIPUYMHEHUX KOPOHaBipycoM i BipycoM remaTuty B, mpociigkyBaTu nepebir roctporo pecri-
PaTOPHOTO BipyCHOI'0 3aXBOPIOBAHHS ¥ 0COGJIMBOCTI PO3BUTKY YCKJIaJHEHb Y HaBeIeHOMY KJIiHIYHOMY BUMAJKY.

Mamepiaau ma memodu. [Jnst fjeMOHCTpaLii onucy KJAiHiYHOro BUNaZKy B3SITO iCTOPit0 XBOPOOH KiHKH, 1110
MOCTYIUJIA 10 YKIOpPOACHKOI'0 MiCLieBOT0 M0JIOroBOro 6yANHKY. [[poaHanizoBaHo nepebir BariTHOCTI, moJoris
Ta NiCJIAN0JJI0T0BOr0 Nepiofy XKiHKU.

Pezyabmamu docaidsceHs. XBopa NOCTYINIIA 3i CKapraMH Ha CyXUH KallleJib, 3aJJUIIKY, HiIBUILEHHS TUCKY
1o 150/100 MM pT. cT. i HAGPSAKYU HIKHIX KiHI[iBOK. Bysna rocmitanizoBaHa y BiggineHHs naTtoJioril BariTHOCTI
KHIT «Y>kropoficbKuit MicbKUI 10JIOTOBUI GYAMHOK» 3 AilarHo30M: BariTHicTb [ 27 Tk, OAA (Henniazsa [), npee-
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kJ1aMIicist cepegHboro cryneHs, COVID-19. XpoHiyHuii renatut B (Hociti HBsAg), miniMasibHa cTazis akTUBHOC-
Ti. ¥ faHOMy BUnNaZKy Ha PpoHi HeepeKTUBHOCTI Teparii, noripmeHHs ¥Y3/[-kapTuHH (CNOBiJIbHEHHS KPOBOILIHU-
Hy B MYNKOBIil apTepil, 03HaK! MOYaTKOBOI IJeHTpaJi3alii KpoBoo6iry), a TaKoXK MoripiIeHHs 3araJbHOTO CTa-
Hy XBOpoOI (MosiBa TUCHY4HX 60JIeH 32 IPYJHUHOIO, TOJIOBOKPYKiHHS) OyJI0o BUpillleHO MPOBeCTH KecapiB pos-
TUH. Hapoauiacs xxvuBa HefioHoIleHa JuTHHA Baroto 800 r. OniHka 3a mkasioro Anrap ckJiasia 5/6.Y onepartrii-
Hill npoBOJUIacs NIEPBUHHA peaHiMallisi HOBOHApOJ»KEHOr o, i B N0oAa/IbIIOMYy AUTHUHY llepeBeJid y BiaAineHHs
iHTeHCcHMBHOI Tepamnii A JikyBaHHs. [licasionepauiiiHuii nepios 6e3 yckiaaHeHb. [lopoainiio BUnucanu 1ono-

My Ha 7 106y micisi MoJIoTiB y 3a/I0BI/IbHOMY CTaHi.

Bucnosku. SARS CoV2-19 He npu3BiB 10 aKTUBaLil XpOHIYHOTO MpoLiecy B MeviHIli, ajle 3aNyCTUB MeXaHi3-
MU PO3BUTKY HEKOHTPOJILOBAHOI peeKJIaMIICii. 3BiCHO, OZIMH BUNA/I0K HE € J0Ka30BOl0 633010 AJ1s1 GopMyBaH-
Hsl BUCHOBKIB nepe6iry BariTHocTi Ha ¢oHi xpoHiuyHoro renatuty Ta SARS CoV2-19, ase cnyXUTb I[iKaBUM MpH-

KJIaZIOM [IJ1sl IOAAJIBLIIOTO PO3BUTKY JOCTi/IPKEHD.

Kimouogi ciioBa: SARS-CoV2-19, xpoHiyHuM renatyuT B, BariTHiCTb, NpeeKJIaMIICis.

Introduction

The coronavirus (SARS-COV-2), a new strain
of coronavirus, was first identified in Wuhan,
China. Other coronavirus infections include
the common cold (HCoV 229E, NL63, 0C43,
and HKU1), Middle East Respiratory Syndrome
(MERS-CoV), and Severe Acute Respiratory
Syndrome (SARS-CoV).

The most common ways of transmission of
coronavirus are airborne. There are also data on
the air way of transmission.

The pathophysiology of COVID-19 is not
fully understood; however, SARS-CoV-2 has been
shown to bind to angiotensin-converting enzyme
2 (ACE2) receptors in humans, suggesting that
the pathogenesis is similar to that of SARS. The
unique structure of the binding domain of the
spiked glycoprotein receptors SARS-CoV-2 (which
are responsible for the entry of the virus into
host cells) provides a potentially higher binding
affinity for ACE inhibitors on host cells compared
to SARS-CoV. Mechanistic evidence for other
coronaviruses suggests that SARS-CoV-2 may
reduce ACE inhibitors, leading to toxic excessive
plasma accumulation of angiotensin II, which
in turn can lead to acute respiratory distress
syndrome and fulminant myocarditis.

Based on the analysis of RNA sequencing
data of one cell from large human physiological
systems, the organs that are considered more
susceptible to SARS-CoV-2 infection due to their
ACE2 expression levels are the lungs, heart,
oesophagus, kidneys, bladder and ileum. This
may explain the extrapulmonary manifestations
associated with the infection. Lower ACE-2
expression in the nasal epithelium of children <10
years of age compared to adults may explain why
COVID-19 is less common in children; however,
further research on this topic is needed.

The virus uses the transmembrane protease
serine 2 (TMPRSS2) of the host to prime protein

C and fuses the cell membranes of the virus
and the host. Higher TMPRSS2 expression was
observed in the nasal epithelium of blacks
compared to Asians, Hispanics, whites, and
people of mixed race/ethnicity, which may be
a contributing factor to the greater burden of
infection among blacks.

An unpublished study (not yet reviewed)
found that the binding energy between the
prickly protein SARS-CoV-2 and ACE inhibitors
was the highest in humans of all the samples
tested, indicating a unique evolution of the prickly
protein SARS-CoV-2 for binding and infection of
human cells expressing ACE inhibitors. A furin-
like cleavage site was detected in the spiny
protein of the virus; this does not exist in other
SARS-like coronaviruses.

Autopsies revealed that patients who died of
respiratory failure had exudative diffuse alveolar
lesions with massive capillary stagnation, often
accompanied by microthrombi. The formation
of hyaline membranes and atypical pneumocyte
hyperplasia are common. Pulmonary artery
obstruction by thrombotic material was found
at both macroscopic and microscopic levels.
Patients also showed signs of generalized
thrombotic microangiopathy. Severe endothelial
damage is associated with the presence of an
intracellular virus, and cell membrane damage
has also been observed. Other findings included
bronchopneumonia, pulmonary  embolism,
alveolar haemorrhage, and vasculitis. Significant
growth of new blood vessels due to angiogenesis
by bifurcation (intussusception) distinguishes
pulmonary pathology in the case of COVID-19
from severe influenza infection.

In one autopsy study of patients,
histopathological examination of brain samples
showed hypoxic changes but did not reveal any
encephalitis or other specific changes in the
brain caused by the virus. The virus was found



in low levels in brain tissue. Another study found
mild neuropathological changes, in addition,
the most common finding was pronounced
neuroinflammatory changes in the brain stem.

In addition, SARS-CoV-2 autopsy was often
detected in the myocardium. The virus, along
with inflammatory changes has been reported
in the heart tissue of children with childhood
inflammatory multisystem syndrome.

Evaluation of the immune infiltrate revealed
a marked presence of aggregated neutrophils in
the lungs and some other organs. Neutrophilic
plaques, which consist of neutrophils with
neutrophilic extracellular traps (NPTs) or are
aggregates of NPPs and platelets, have been
present in the heart, kidneys, liver, and brain.
Therefore, NSAIDs may play arole in coagulopathy
associated with SARS-CoV-2 infection. The
disproportionate  presence of aggregated
neutrophils and NPP compared to the sporadic
presence of the virus indicates an autonomous
maladaptive immune response.

Other new findings at autopsy include
pancreatitis, pericarditis, adrenal microinfarction,
secondary disseminated mucormycosis, and
microglial activation of the brain.

There is a hypothesis that COVID-19 is an
endothelial disease. Endotheliopathy and platelet
activation appear to be important features of
COVID-19 in hospitalized patients and are likely
to be associated with coagulopathy, critical illness,
and death. Hyperviscosity has been reported in
patients. It is known to damage the endothelium
and is a known risk factor for thrombosis.

The potential link between hyperviscosity
and thrombotic complications requires further
investigation.

It is believed that genetic factors play a role
in pathogenesis. A series of cases - four men with
severe disease - found rare variants of the TLR7
chromosome, which are likely to cause loss of
function associated with impaired interferon
response.

The main clinical manifestations of the
infectious process include:

- high temperature over 38 ° C (90%);

- cough, dry or with a small amount of sputum
(80%); shortness of breath with BPH> 22 per
minute (55%);

- myalgia, fatigue, weakness (44%);

- feeling of tightness in the chest (> 20%);

- confusion of consciousness (9%);

- headaches (8%);

- hemoptysis (5%);
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- gastrointestinal symptoms, which included
anorexia (83.8% of cases), diarrhoea (3 to 29% of
cases), vomiting (0.8% of cases) and abdominal
pain (0.4% of cases).

Hepatitis B is a viral infectious disease that
affects the liver and occurs in acute or chronic
form.

In highly endemic areas, hepatitis B is most
often transmitted either from mother to child
during childbirth (perinatal transmission) or
as a result of horizontal transmission (contact
with infected blood), especially between infected
and uninfected children in the first five years of
life. Infants infected by the mother or children
infected before the age of 5 often develop a
chronic infection.

Hepatitis B is also transmitted by needle
pricking, tattooing, piercing, and contact with
infected blood and body fluids, including saliva,
menstrual and vaginal discharge, and semen.
Infection can also occur through the reuse of
infected needles and syringes or sharp objects
in medical facilities or at home, as well as
among injecting drug users. The infection can be
transmitted through medical, surgical and dental
procedures, tattooing, and the use of shaving
blades and similar devices infected with infected
blood. In addition, the hepatitis B virus can be
sexually transmitted, especially in unvaccinated
individuals who have multiple sexual partners.

Chronic hepatitis B develops in less than 5%
of people infected in adulthood and about 95% of
those infected in childhood and early childhood.
The hepatitis B virus can survive outside the
human body for at least seven days. During this
time, the virus retains the ability to cause infection
if an unvaccinated person enters the body. The
duration of the incubation period of hepatitis B
ranges from 30 to 180 days and averages 75 days.
The virus is detected in the blood for 30-60 days
after infection and can persist in the body, causing
chronic hepatitis B, especially when infected in
childhood or childhood.

The leading pathogenetic mechanism in HCV
is a violation of the interaction of immune cells
with hepatocytes. There is a deficiency of the
T-system, depression of macrophages, weakening
of the interferonogenesis system, lack of specific
antibodygenesis against virus antigens, which
ultimately violates the adequate recognition
and elimination by the immune system of virus
antigens on the surface of hepatocytes. Treatment
does not lead to the formation of protective
immunity, reinfection is possible).
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The most important mechanism of
persistence of HCV infection is multivariate,
continuously variability of the virus, which
avoids humoral and cellular immune response.
Mutations in HCV epitopes, which are targets
of cytotoxic T lymphocytes, lead to disorders of
antigen processing and epitope recognition. The
most pronounced variability with a particularly
high rate of mutation is inherent in HCV genotype
1, which may explain the refractoriness of
interferon therapy.

In the pathogenesis of damage to the liver
and other organs in HCV infection is the presence
of direct cytopathic action of the virus and the
resulting immune reactions, causing not only
damage to the liver but also other organs and
tissues. The concept of systemic lesions in
HVGS was first formulated in 1981 by Professor
Aprosina ZG Possible replication of the virus
outside theliver,namelyintissues oflymphoid and
non-lymphoid origin. Reproduction of the virus
in immunocompetent cells (lymphocytes) leads
to a violation of their immunological function.
Preservation of HCV in monocytes is the main
cause of reinfection after liver transplantation in
patients with severe hepatitis C.

The role of immunogenetic factors in the
development of HCV infection was revealed
(Heterozygosity for the hemochromatosis gene
and the PiMZ phenotype of alpha-tantrypsin
deficiency correlates with the degree of fibrosis).
Among the host factors influencing the outcome
and during HCV infection is the age at the time
of infection, alcohol abuse, co-infection with
hepatotropic viruses, lipid metabolism disorders,
and others. The development of cirrhosis and
hepatocellular carcinoma (HCC) is also more
frequent and faster than co-infection with human
immunodeficiency virus (HIV).

There are several markers for determining
the degree of activity of hepatitis, namely:

- antigenic - HBsAg, HBcAg;

- serological - anti-HBs, anti-HBe, anti-HBs,
anti-HBs - IgM, anti-HCV, anti-HCV - IgM;

- genetic - viral DNA or RNA.

Biochemical parameters:

- thymol test> 4 UNITS;

- ALT: at the minimum activity of increase no
more than in 3 times; at moderate - from 3 to 10
times; when expressed - more than 10 times);

- bilirubin> 22 pmol / I;

- leukocytosis - 10 - 20 - 109 / |;

- alkaline phosphatase = 5 1U;

- prothrombin <80%.

Ultrasound signs - focal or diffuse acoustic
heterogeneity oflivertissue,changesintheshape,
density and distribution of echoes, weakening
of the latter in the deep parts of the liver (signs
of fibrous parenchymal replacement). Changes
in the vascular system of the liver, as well as
the spleen, vena cava and superior mesenteric
artery.

Aim

To analyze the peculiarities of pregnancy in
the presence of two active infectious processes
caused by coronavirus and hepatitis B virus, to
trace the course of acute respiratory viral disease
and the peculiarities of complications in this
clinical case.

Materials and methods

To demonstrate the description of the clinical
case, the medical history of a woman admitted to
the Uzhhorod local maternity hospital was taken.
The course of pregnancy, childbirth and the
postpartum period of a woman is analyzed.

Research results and their discussion

The patient was admitted with complaints
of dry cough, shortness of breath, increased
pressure to 150/100 mm Hg. and oedema of
the lower extremities. She was hospitalized
in the Department of Pathology of Pregnancy
KNP “Uzhgorod City Maternity Hospital” with
a diagnosis of pregnancy [ 27 weeks. OAA
(infertility I), moderate preeclampsia, COVID -
19. Chronic hepatitis B (HBsAg carrier), minimal
stage of activity. Antihypertensive treatment
was prescribed, which did not give a significant
effect, there were several jumps in blood
pressure to 180/110 mm Hg. Laboratory: General
blood sample - anemia. Genera urine sample -
proteinuria, leukocyturia, erythrocyturia (fresh
erythrocytes). Coagulogram: thrombocytopenia.
Blood biochemistry: proteinemia, in particular,
decreased albumin, ALT and AST - within normal
limits. According to the protocol of the Ministry
of Health “Management of pregnant women
with chronic hepatitis”, childbirth in chronic
hepatitis is carried out through the natural birth
canal. Cesarean section is performed according
to obstetric indications. In this case, against the
background of ineffective therapy, deterioration
of the ultrasound picture (slowing of blood flow in
the umbilical artery, signs of initial centralization
of blood circulation), as well as deterioration of
the general condition of the patient (pressure



on the sternum, dizziness) A live premature
baby weighing 800 grams was born. The Apgar
score was 5/6. In the operating room, primary
resuscitation of the newborn was performed
and later the child was transferred to the
intensive care unit for treatment. Postoperative
period without complications. The mother was
discharged home on the 7th day after delivery in
satisfactory condition.

It is known that underdevelopment of the
spiral arterioles of the placenta can reduce
uteroplacental blood flow at a later date. Also, the
pathogenesis of preeclampsia includes genetic
abnormalities of chromosome 13, immune
disorders, ischemia or placental infarction.
Free radical-induced lipid peroxidation of
cell membranes may also contribute to the
development of preeclampsia.

One of the leading theories of the
development of preeclampsia is the immune
theory.Itisbelieved thatinthe body of a pregnant
woman is the formation ofantibodies in response
to the penetration into the bloodstream of fetal
antigens. As a result, there is the formation of
circulating immune complexes, the circulation
of which in the blood and deposits in the tissues
leads to the launch of complex immunological
mechanisms with the development of acute
endotheliosis and activation of endothelial
cells. The increase in the circulation time of
immune complexes (IR) leads to the activation

HayKoBo-npaKTU4YHMI KypHaN ANA negiaTpiB Ta nikapis
3ara/ibHO1T NPaKTHKK — CiMeMHOT MeaULMHU 65

of the adhesive aggregation function of platelets,
microthrombosis, increased permeability of the
vascular wall. With an excess of antigens and
violation of their neutralization, defective IRs
are formed. They are the most active mediators
of cell damage. As a result of the antigen-
antibody interaction, a large number of reactive
oxygen species are formed, which are able to
oxidize and destroy lipid molecules, induce
changes in protein structure, which in turn leads
to impaired cell membrane permeability, organ
destruction and multiorgan failure.

Therefore, we can say that the pathogenesis
of coronavirus infection and preeclampsia is
somewhat similar, and therefore there is an
assumption that the presence of coronavirus
infection during pregnancy and the predisposition
of this patient to the development of preeclampsia
deepens the development of the latter and leads
to uncontrolled control. This explains the course
of this obstetric complication in pregnant women.

Conclusions

SARS CoV2 - 19 did not activate the chronic
process in the liver, but triggered the mechanisms
of uncontrolled preeclampsia. Of course, one
case is not an evidence base for concluding the
course of pregnancy against the background of
chronic hepatitis and SARS CoV2-19, but it is an
interesting example for further research.
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